Ca(2+)-dependent glycolysis activation mediates apoptotic ATP elevation in HeLa cells.
It was previously shown that cells die with increased cytosolic ATP after stimulation with apoptotic inducers including staurosporine (STS). To identify the source of apoptotic ATP elevation, we monitored, in real time, the cytosolic ATP level in luciferase-expressing HeLa cells. A mitochondrial uncoupler or a respiration chain inhibitor was found to decrease cytosolic ATP by about 50%. However, even when mitochondrial ATP synthesis was suppressed, STS induced a profound elevation of intracellular ATP. In contrast, the STS-induced ATP increase was prevented by any of three inhibitors of the glycolytic pathway: 2-deoxyglucose, iodoacetamide, and NaF. The STS effect strongly depended on intracellular calcium and was mimicked by a calcium ionophore. We conclude that Ca(2+)-dependent activation of anaerobic glycolysis, but not aerobic mitochondrial oxidative phosphorylation, is responsible for the STS-induced elevation of ATP in apoptotic HeLa cells.